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Concentration and Physical Properties of Human Blood Cells 
(Bruil, A. et al. Trmnsf. Med. Rev.2: I45-166, 1995) 

Cell types Cont. #ensity Diameter Deform Adhesiv 
(&-‘I f&m3 (u%l ability encss 

RBCs 4-6~10’ 1.09-1.11 7-8 ++c+ + 

Platefets j f.5-dx10J ]1.054-t.062 12-3 /f+++ 

Factors that affect filter efficiency 

* temperature 
* flow rate 
l leukocyte load 
e protein content of medium 
l age ofcelluIar component 
* sickle cell trait 

Leukoreduction: the process of reducing the 
total number of leukocytes in a transfusion 

component to 4 x 106 celis 

l Methods: filtration apheresis 

Bfood fiilters 
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* Materials 
- celJutose acetate 
- polyester 
- microfiber g&s 

* Mechanisms 
- barrier retention % 

- cell adherence 
- cell-cell interaction 

Centrifuged whole blood 

Platelet-rich plasma 

Red 
sh Frozen Ptasma 

Liquid plasma 



Leukocyte Apoptosfs and Number in Packed Red Cells 
Frabetti et al. Transfusion 38: 1082-l 089, 1998 
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Timing of filtration for RBCs 

8 hours 42 days 

Storage conditions of cellular components 

Status 
teukqtc Apoptosi&mxosis Gpoptwislnecrosis Cells @is 
Fate 3-5 days 3-5 days 

Leukocyte Apoptasis and Number in Stored Single- 
Donor Plrrtelet Concentrates 

Frabetti et al. Transfusion 40(2): 166-168,200O 

Timing of filtration for Platelets 

3 days 
v 

Filtration 
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I Timing of filtration I 
l Pre-storae 

l 

- performed under 

CMPs  

- quality control 
- removal elf leukocytes 

prior to breakdawn 
- prevention of 

cytokinc productian 
during sFarag:e 

Post storage (bedside) 
- no quality control 
- leukocytes disintegrated, 

filtration may not remave 
eeIl fragments or ce!f 
associated pathogens 

- cytokine build-up 
- bypotensive episodes 

(~~adyki~~~) 

Components collected by 
aDheresis 

l Red cells 

- Platelets* 
* Granulpcytes 
l PeripheraI Blood Stem Ceils 

*  Monocytes 

*  PIasma 

- * Ieukoreduced with some instruments 

l “AceIIuIar” portion of 
blood 

0 involves hard spin step 
to prepare 

* not eel1 free 
* - 1 x I O4 leukocytes/unit 

Separation of blood components 
by apheresis 1 

I 
Apheresis = selective removill of one or more components 
of whole blood and return of the remaining components 

to the donor 

Faibe rates (25 x IO6 WBC/unit) for filtered 
products 

Kao, K.J et al (TRAP S&dy Group), Transfusion, 35:13-19, I995 1. 

* PIatetets 
-7% appheresis 
-5% pooled 

* ,Red Cells 
- 2.7% 

Leukoreduction as means to reduce TSE 
i~fectivity”The~~et~~a~ Aspects 

8 Positive 
- Remove infectious agent 
- Remove celIs that carry infectious agent 
- Remove cells that support peripheral 

propagation of infectious agent 
* Negative 

- Rupture cells that carry infectiotls agent and 
reIease agent 

- Remove cells that couid neutralize infectious 
agent 

3 




